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APR 11 1997

Richard G. Shepherd

Project Coordinator
Conestoga-Rovers & Associates, Inc.
O’Hare Corporate Towers One

10400 W Higgins Rd, Suite 103
Rosemont, IL 60018

Dear Mr. Shepherd:

Enclosed are copies of the sampling results, Quality Assurance data, Chain
of Qustody forms, and map illustrating the sampling locations for the twelve
samples taken during U.S. EPA’s and Illinois EPA’s February 7, 1990 visit to

4
the Johns-Manville-Waukegan, Illinois Site.

Please contact me at (312) 886-4742 if you have any questions concerning this

letter or the enclosures.
Sincerely yours,

Brad Bradley
Remedial Project Manager

Enclosures

cc: Kurt Neibergall, IEPA
Eric Meyers, Waukegan LR L“/‘”‘io

bce: L. Johnson, 5CS-TUB-03
M. Toney, S5CS-TUB-03
B. Kush, IIL/IN #3



' Randolph & Associates, Inc.
2201 W. Townline Road, Peoria, lllinois 61615

Telephone 309-692-4160

FAX 692-9364

ASBESTOS BULK SAMPLE EVALUATION
POLARIZED LIGHT MICROSCOPY (PLM) TECHNIQUE

Cllent: llinois Environmental Protection Agency Date Analyzed: 2/9/90
Division of L.f_md Pollution Control Date Recslved: 2/9/90
2200 Churchill Road
Springfield, lllinois 62706 Client Reference: Johns Manville
Maywood
Contact: Kurt Neibergall, Project Manager Client P.O.#:
RAI Job #: 2-0366-004_.01
Analysis: Routine/Unit Cost
Type ot Sample:  Soil/Debris Samples Sampled by: Client Analyst: Anita Sumpter-Sturgies
Fibrous Forms
. Sample Sample Asbestos Non-asbestos Non-fibrous
Client1.D. Cllent Code RAl # Description Treatment Type % Iype Components
Surface grab X-001 900209-03A Two Components: 1P, H 1) Chrysotile 1) 25-35 1) None Detected 1) Binder, quartz
sample 50' east 1) Brown, fibrous, 2)S, H 2) Chrysotile 2) 65-75 2) Cellulose 1-5% Total %:55-65
of NE corner, non-friable 2) Binder, quartz
misc. pit (15 2) Grey, fibrous, friable Total %:10-20
from east edge
of roadway)
East edge of X-002 900209-04A Two Components: P, H 1) Chrysotile 1) 30-40 1) Cellulose TR 1) Binder
road-80 yd. 1) Black and grey, 2) S, H 2) Chrysotile 2) >1-5 2) Celiulose TR Total %:50-60
north of NE fibrous, non-friable 2) Binder, quartz
corner misc. pit 2) Grey and brown, Total %:85-95
(20" west of MW fibrous, friable

#7)

Ar -lyst's Signature

. ”?‘é/ Page 1 of §
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Reference: Johns Manville

Fibrous Forms

Cllent: lllinois Environmental

Protection Agency Sample Sample Asbestos
Client 1.D Cllent Code  RAIl # Description Treastment Iype %
15' East of X-003 900209-05A Two Components: 1) P, H 1) Chrysotile 1) 30-40 1) Wollastonite 1-5%
roadway-pipe/ 1) Brown, fibrous, 2)S, H 2) Chrysotile 2) 10-20 2) Cellulose 1-5%
siding debris 70 non-friable Amosite 10-20
yds. from bend 2) Grey and brown,
in road to west, fibrous, friable
-surface grab
sample
East edge of X-004 900209-06A Two Components: 1) P, H 1) Chrysotile 1) 60-70 1) None Detected
roadway-sludge 1) Black, fibrous, 2) S, H 2) Chrysotile 2) 70-80 2) None Detected
/ pipe-gravelly non-friable
30" north of 2) Grey, librous, friable
MWS5
Undercut-bank- X-005 900209-07A Grey, fibrous, friable S . H Chrysotile 50-60
indutrial canal
(south side)
approx. 20 yd.-
west of new
overflow
structure
1/2 way down X-006 900209-08A Three Components: 1) P, H 1) Chrysotile 1) >1-5
west bank 1) Grey, fibrous, 2)S, H 2) Chrysotile
industrial canal non-friable 3)S. H Crocidolite 40-50
-50" from NW 2) Grey, fibrous, friable 3) None 3) None
corner (surface 3) Black, fibrous, Detected Detected
grab) gelatinous

A-alyst's Signature @MF@Q@ 20f5

Non-asbestos

Type

Cellulose 5-10%

1) Cellulose TR
2) 20-30 2) None Detected

3) Cellulose 60-70%

Non-fibrous
Components

1) Binder, quartz
Total %:45-55
2) Binder, quartz
Total %:45-55

1) Binder
Total %:20-30
2) Binder
Total %:10-20

Binder
Total %:20-30

1) Binder
Total %:85-95
2) Binder
Total %:10-20
3) Binder
Total %:20-30



Cllent: llinois Environmental
Protection Agency

Clilent 1D, Client Code
Southeast X-007
corner-canal

west of

industrial canal
crossover road
1E. (pumping
lagoon)

Top of S. bank  X-008
(west end)

pumping lagoon

& on bank ( by

pump house)

Waest bank X-009
pumping
lagoon-midway

down side-75’

from SWcorner,
gravelly bank-
concrete dump

area

Parking lot west X-010
of pumping

lagoon and south
(southwest)

bank borrow

lagoon

Reference: Johns Manville

RAlL #
900209-09A

900209-10A

900209-11A

900209-12A

‘Analyst's Signature W

Sample
Descriptio

Beige, fibrous, friable

Two Components:
1) Grey, fibrous,
non-friable

Sample

Flbrous Forms

Asbestos

Treatment Type

S, H

1) P, H
2) S, H

2) Grey, fibrous, friable

Three Components:
1) Grey, fibrous,

non-friable

2) Cream, fibrous,
friable

3) Black, fibrous,

Three Components:
1) Grey, fibrous,

non-friable

2) Grey, fibrous, f
3) Black, fibrous,

1) P, H
2)S, H
3)S, H

sticky

1) P,

2) S,

3) S,
riable
sticky

Page 3 of 5
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Chrysotile
Crocidolite

1) Chrysotile
2} Chrysotile
Amosite

1) None
Detected
2) Chrysotile
3) Chrysotile

1) Chrysotile
Amosite
Crocidolite

2) Chrysotile

3) Chrysotile

Non-asbestos
% Jype

40-50 Celiulose 25-35%
>1-5
1) 5-10 1) Cellulose 1-5%

2) 30-40 2) Cellulose 10-20%
10-20

1) Cellulose TR

2) 60-70 2) None Detected
3) 30-40 3) Cefllulose 25-35%

1) 5-10
5-10
5-10

2) 30-40 2) Cellulose 10-20%

3) 60-70 3) None Detected

1) Wollastonite 1-5%

Non-fibrous

Components
Binder

Total %:5-10

1) Binder, quartz
Total %:75-85
2) Binder

Total %:10-20

1) Binder, quartz
Total%:90-100
2) Binder

Total %:20-30
3) Binder

Total %:15-25

1) Binder, quartz
Total %:55-65
2) Binder

Total %:30-40
3) Binder

Total %:20-30



Clieat: Winois Environmental
Protection Agency

Client 1.D Clien o

W. of MW1- X-011
before hit RR
ditch-grassy

area

Hole-parking X-012
area-west of

settling

basin-8" hole

dug under

gravel

Reference: Johns Manville

RA! #
900209-13A

900209-14A

Sample
Description

Two Components:
1) Grey, fibrous,
non-friable

2) Black, fibrous,
friable

Two Components:

1) Grey, fibrous,
non-friable

2) Grey, fibrous, friable

Fibrous Forms

Sample Asbestos Non-asbestos
Treatment JType % Type

1) P, H 1) Chrysotile 1) 20-30 1) Cellulose 10-20%
2) S, H 2) Chrysotile 2) >1-5 2) Cellulose 20-30%
)P, H 1) Chrysotile 1) 30-40 1) None Detected
2)S, H 2) Chrysotile 2) 40-50 2) None Detected

\nalyst's SlgnatureW%«/page 4ol

Non-fibrous

Components

1) Binder

Total %:40-50
2) Binder, quartz
Total %:55-65

1) Binder
Total %:50-60
2) Binder
Total %:40-50



NOTE:

Analysis of friable materials performed in accordance with “Interim Method of the Determination of Asbestos in Bulk Samples”

by the US.E.P.A, 40 CFR Part 763, Subpart F, Appendix A, October 30, 1987. CAUTION: Airborne Asbestos fibers
should be strictly avoided as should any activity which may cause the release of asbestos fibers from asbestos-containing
materials. Percentages are analyst's best estimate.

This report must not be reproduced except in full and with the approval of the laboratory.
This report relates only to the items tested.

KEY: P=Pulverize H=Homogenize S=Shred N.F.=Non-fibrous Sb=Substantial

Tr=Trace D=Dried A=Ashed
SE=Solvent Extraction

* The U.S.E.P.A. does not indicate the suitability of the aforementioned method for analysis of non-friable bulk samples. As such,

the laboratory performs analysis of samples designated as “non-friable® utilizing alternate protocol as specified in the
the laboratory Quality Assurance Manual.

Sonts
Analyzed by: <

Report Approved by:

v& aé 'ﬁ Date '%//7 d
- 7
Date_&ﬁlézé___
Kirk E. Sweetland, Vice President

Client Reference: lilinois Environmental Protection Agency
Johns Manville, Maywood

RAl Job No.: 2-0366-004.01

page 5 of §



vironmental Protection Agency

this case, the record shall also include
nformation on the location of these
terials.

(2) No provision of this subpart ap-
plies to any school If:

(1> The local education agency has
nducted abatement programs that
ult in the elimination of all friable
ashestos materials from the schoo!
either by removal or encapsulation of
e materials.

(i1) No part of the school bullding
as built before January 1979.

119 References.

8) General The following reference
ntains detailed {tnformation on sam-
pling and analysis of friable materials
d provides a background on which
is part {s based. Copies may be ob-
ined from the Document Contro}l Of-
. ficer, Management Support Division
793), Office of " Pesticides and
Substances, Environmental Pro-
ction Agency, Room E-108, 401 M
Street SW, Washington, D.C. 20460.
(1) USEPA. 1979. *Asbestos-Contain-
Materials in School Bulldings: A

idance Document’ Part 1. (EPA no.
‘ 000090).

]hmxx A 10 SUBPART F—INTERIM
ETHOD OF THE DETERMINATION OF
{ & TsT08 IN Buu: INSULATION SAM-

.E ECTION 1, POLARIZED LIGHT MICROsSCOPY

4+

i 1.1 Principle and Applicability

ulk samples of building materials taken
asbestos identification are flrst exam-
-d for homogeneity and preliminary fiber
identification at low magnification. Positive
‘{oentification of suspect fibers Is made by
i hlysls of subsamples with the poiarized
j t microscope.
~he principles of optical mineralogy are
well established.'®* A light microscope
ipped with two polarizing {(lters is used
ybserve specific optical characteristics of
' ymple. The use of plane polarized light
auows the determination of rctractive indi-
“es along specific crystallographic axes.
‘phology and color are also observed, A
.rdation plate Is placed in the polarized
.t path for determination of the sign of
iongation using orthoscopic {llumination.
ric tion of the two f{ilters such that
N ibration planes are perpendicular
ssed polars) allows observation of the

Pt. 763, Subpt. F, App. A

birefringence and extinction characteristics
of anisotropic particles.

Quantitative- analysts involves the use of
point counting. Point counting Is a standard
technique in petrography for determining
the relative areas occupled by separate min-
crals in thin sections of rock. Background
information on the use of point counting?
and the interpretation of point count data?
is available,

This method ls applicable to all bulk sam-
ples of {riable {nsulation materials submit-
ted for identification and quantitation of as-
bestos components.

1.2 Range

The point counting method may be used
for analysis of sampies containing from 0 to
100 percent asbestos. The upper detection

“limit (s 100 percent. The lower detection
}imit is Jess than 1 percent.

1.3 Interlerences

Fibrous organic and Inorganic constitu-
ents of bulk samples may interfere with the
identification and quantitation of the asbes-
tos mineral content. Spray-on binder mate-
rials may coat {ibers and aff{ect color or ob-
scure optical characteristics to the extent of
masking [iber identity. Fine particles of
other mater{als may also adhere to {Ibers to
an extent sufficient to cause confusion in
Identlf{ication. Procedures that may be used
for the removal of interferences are present-
ed in Section 1.7.2.2.

1.4 Precision and Accuracy

Adequate data for measuring the accuracy
and precision of the method for samples
with various matrices are not currenlly
available: Dats obtained [or samples con-
taining & single asbestos type in & simple
matrix are available in the EPA report Bulk
Sample Analysis for Asbestos Content’ Eval-
uation of the Tentative Method.*

1.5 Apparatus

1.5.1 Sample Analysis

A low-power binocular microscope. prefer
ably stereascopic, Is used to examine the
bulk insulation sample as received.
¢ Microscope. binocular, 10-45X

mate).

« Light Source. incandescent or {luorescent.
s« Forccps. Dissectino Needles. and Probes
e Glassine Papcer or Clean Glass Plate

Compotind microscope requirements: A
polarized light microscope complete with
polarizer. analvzer, port for wave retarda.
tion plate. 360° graduated rotating stage.
substage condenser, lamp. and lamp 1ris.

* Polarnzed Light Microscope. described
above.

tapproxi-
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Pt. 763, Subpt. F, App. A

e Objective Lenses: 10X, 20X, and 40X or
near equivalent.

« Dispersion Staining Objective Lens (op-
tional)

e QOcular Lens: 10X minimum.

Eyepiece Rcticle: cross hair or 25 point

Chalikley Point Array.

¢« Compensator Plate: 550 millimicron retar-
dation.

1.5.2 Sample Preparation

Sample preparation =apparatus require-
ments will depend upon the type of insula-
tion sample under consideration. Various
physical and/or chemical means may be em-
ployed [or an adequate sample assessment.

» Ventilated Hood or negative pressure
glove box.

¢ Mtcroscope Slides

Coverslips

Mortar and Pestle: agate or porcelain. (op-

tional)

Wylie Mill (optional)

Beakers and Assorted Glassware (option-

al)

s Certrifuge (optional)

Filtration apparatus (optional)

Low temperature asher (optional)

1.6 Reagents

1.6.1 Sample Preparation

Distilled Water (optional)

Dilute CH,COOH: ACS reagent grade (op-
tional)

* Dilute HCL ACS reagent grade (optional)
Sodium metaphosphate (NaPQ,), (option-
al)

- 1.6.2 Analytical Reagents

Refractive Inder Liquids: 1.490-1.570,
.590-1.720 in increments of 0.002 or 0.004.
Refractive Inder Liquids for Dispersion
Staining: high-dispersion series, 1.550,
1.605, 1.630 (optional).

UICC Asbestos Reference Sample Set:
Avallable from: UICC MRC Pneumoconio-
sis Unil. Llandough Hospital, Penarth,
Glamorgan CF8 1XW, UK, and commer-
cial distributors.

* Tremolite-asbeslos (source Lo be deter-
mined)

Actinolite-asbestos (source to be deter-
mined)

[

1.7 Procedures

Note: Exposure to airborne asbestos fibers
is a health hazard. Bulk samples submitted
for analysis are usually {riable and may re-
lease fibers during handling or matrix re-
duction steps. All sample and slide prepara-
tlons should be carried out in s ventilated
hood or glove box with continuous alrflow
(negative pressure). Handling ol samples
withcut these precautions may result in ex-

C Ak e 4

C it e el ——

40 CFR Ch. | (7-1-85 Edition)

posure of the analyst and contamination ol
samples by airborne f{ibers.

1.7.1 Sampling

Samples for analysis of asbestos content
shall be tsken {n the manner prescribed in
Reference 5 and information on design o!
sampling and analysis programs may br
found in Reference 6. 1f there are any ques
tions about the representative nature of th:
sampie, another sample should be requested
before proceeding with the analysis.

1.7.2 Analysts

1.7.2.1 Gross Examination

Bulk samples of bullding materials taken
for the identification and quantitation of a~
bestos are f{irst examined for homogeneits
at low magnification with the aid of s ster
eomicroscope. The core sample may be e\
amined in its container or carefully removed
from the container onto a glassine transicr
paper or clean glass plate. If possible. note
is made of the top and bottom orientation
When discrete strata are identified, each 1~
treated as a separate material so that fiber-
are {irst ldentified and quantified in tha
layer only, and then the resulls for each
layer are combined to yleld an estimate of
asbestos content for the whole sample.

1.7.2.2 Sample Preparation

Bulk materials submitied for asbesto
analysls Involve a wide variety of matr
materials. Representative subsamples ma:
not be readily obtainable by simple mean.
in heterogeneous materials, and variou:
steps may be required to alleviate the diffy
cultlies encountered. In most cases, however
the best preparation is made by using for
ceps to sample at several places from the
bulk materlal. Forcep samples are immersed

‘in a refractive Index liquld on a microscop:

slide, teased aparl. covered with a cover
glass, and observed with the polarized ligh
microscope.

Alternatively, attempts may be made tt
homogenize the sample or eliminate inter
ferences before further characterization
The selection of appropriate procedures 1
dependent upon the samples encounterez
and personal preference. The {ollowing ar:
presented as possible sample preparatior
steps.

A mortar and pestle can sometimes b
used In the size reduction of soft or loosct
bound materials though this may caus
matting of some samples. Such samples ma.
be reduced in a Wylie mill. Apparalu
should be clean and extreme care exercis:
to avoid cross-contamination of sample
Periodic checks of the particle sizes shou!
be made during the grinding operation so
to preserve any fiber bundles present in a-

220
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identifiable form. The
recommended {for sam
phibole minerals or ve
amphiboles may resul
fiber bundles or the r
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3:1. Orinding of v
produce fragments wi
er than 3:1.

Acid treatment ma
quired to eliminate t
carbonsate, gypsum, a
are f{requently pre:
trowelled insulations.
be removed by treatn
acetlc acid, Warm dii
may also be used to re
rials. If acid treatmen
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being carefu! not to
during decanting ste
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niticant fiber loss. Th
should be 0.45 micror
longed acid contact
alter the optical char:
{ibers and should be a

Coatings and binadi
to flber surfaces ma
treatment with sod
Add 10 mL of 10g/L ¢
solution to & small (0
bulk material in a !
tube. For approxima
stir the mixture on a
an ultrasonic bath an
Repeat the series.
solids by centrifugat
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suspending in 10 mL
centrifuging. After »
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of the suspension on
dry the slide at 110" C
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i Environmental Protection Agency

{dentifiable form, These procedures are not
i recommended for samples that contain am-
. phibole minerals or vermiculite. Grinding of

: smphiboles may result in the separation of

fiber bundles or the production of cieavage
fragments with aspect ratios greater than
3:1. Orinding of vermiculite may also

{ produce fragments with aspect ratios great-
! er than 3:1.

Acid treatment may occasionally be re-
guired to eliminate Interferences. Calcium
carbonate, gypsum. and bassanite (plaster)
are f{requently present In sprayed or
trnwelled insulations. These materials may

*moved by treatment with warm dilute
Rwexic acid. Warm dilute hydrochloric acid
may also be used to remove the above mate-
rials. If acid treatment s required, wash the
sample at least twice with distilled water,
being careful not to lose the particulates
during decanting steps. Centrifugation or
filtration of the suspension will prevent sig-
niflcant {iber loss. The pore size of the fiiter
should be 0.45 micron or less. Caution: pro-
longed acid contact with the sample may
~‘*er the optical characteristics of chrysotile

:rs and should be avoided.

<oatings and binding materials adhering
to fiber surfaces may also be removed by
treatment with sodium metaphosphate.’
Add 10 mL of 10g/L sodium metaphosphate
solution to a small (0.1 to 0.5 mL) sample of
bulk material in a 15-mL glass centrifuge
tube. For approximately 15 seconds each,
stir the mixture on & vortex mixer, place in
an ultrasonic bath and then shake by hand.
Repeat the series. Collect the dispersed
¢ 's by centrifugation at 1000 rpm for §
‘nmrdtes. Wash the sample three times by
suspending in 10 mL distilled water and re-
centrifuging. After washing, resuspend the
pellet in 5 mL distilied water, place a drop
of the suspension on & microscope siide, and
dry the slide at 110° C.

In samples with a large portion of cellulos-
ic or other organic fibers. It may be useful
to ash part of the sample and view the resi.
due. Ashing should be performed In & low
temperature asher. Ashing may also be per-

P1. 763, Subpt. F, App. A

formed {n a muffle furnace at temperatures
of 500" C or Jower. Temperatures of 550° C
or higher will cause dehydroxylation of the
asbestos minerals. resulting in changes of
the refractive index and other ey param-
eters. If a mulfle furnace Is to be used, the
furnace thermostal should be checked and
calibraled to ensure Lthat samples will not be
heated at temperatures greater than 550" C,

Ashing and acid treatment of samples
should not be used as standard procedures.
in order to monitor possible changes in
fiber characteristics, the material should be
viewed microscopically before and after any
sample preparstion procedure. Use of these
procedures on samples to be used for quan-
titation requires a correction f{or percent
weight loss,

1.7.2.3 Fiber Identification

Poslitive identification of rsbestos requires
the determination of the following optical
properties.

* Morphology

« Color and pleochroism

* Refractive {indices

* Birefringence

* Extinction characteristics
* Sign of elongation

Table 1-1 lists the above properties for com-
mercial asbestos f{ibers. Figure 1-1 presents
s llow diagram of the examination proce.
dure. Natural variations In the conditions
under which deposits of asbestiform miner-
als are formed will occasionally produce ex-
ceptions to the published values and differ-
ences from the UICC standards. The sign of
elongation is determined by use of the com-
pensator plate and crossed polars. Refrac-
tive indices may be determined by the Becke
line test. Alternatively, dispersion staining
may be used. Inexperienced operators may
find that the dispersion staining technique
{s more easily learned. and should consult
Reference 9 for guldance. Central stop dis-
persion staining colors are presented In
Table 1-2. Avallable high-dispersion (HD)
lquids should be used.

TABLE 1-1—0PTICAL PROPERTIES OF ASBESTOC FIBERS

Retractve nchces®
Mmeral Morphology. color® " - qu:'::: Extmenon ..S(;ﬂ:'zﬂ
Crwysolile Wavy hbers Fiber bundies have | 1493-1560 | t S17. 008 | "to hber length .
(asbest- splayed ands and ks t 552" tiength
form Asoecl rano  Iypically 10 1 {normatty slow)
serpen- Coloriess . nonpieoChroc 1 5561
tne}
Amosite | Straight. ogid libers  Aspect raio | 1635-1696 | 1 655- 020- 033 | “to hoer lenglh .
mtmh- i tyocally 101  Colortess 10 1729 tiength
btown. nonpleochroic or weshly (narmaglly sIow)
yummo) I s¢  Opaque mclusions may be t 696-
| present ; I 2T]
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PL. 763, Subpt. F, App. A 40 CFR Ch. 1 (7-1-85 Edition) Environmental Protectic
TABLE 1-1—OPTICAL PROPERTIES OF ASBESTOC FIBERS—Continued
Reiracive ndces®
. Bretrn- S«gn of
Minersl Morphotogy. color - ; gence Extnction i on
Crocidomte Straight, ngd boers  Treck fibery | 1.8654-1.701 | 1.668- 014-.018 | Ko tber lengih. - , »
{asbest- and bundles common, blue o 1717 fengih tasn 2 §
form purple-blue 1 color. Pleochrox {normatly 1r 1.
Riebech- Bretngence ] generally close to od i
e). mashed by bive color 1.700). s -
Anthophwyt- Sugight hbers and acculsr clesv- | 1.596-1.652 | 1815 019-.024 | Mo fiber length. 4 ' -
e- age fragments * Some composts 1.878". tlength | s
asbestos. Wosrs. Aspect rato < 10:1. Color- siow) i
less 10 light brown 3
Tremokie- | Normally present 23 accular or | 1.599-1.668 | 1.622- 023-.020 | Othave ) o §1 1.
sctnokle- | pnsmatc cleavage fragments ¢ 1.680°. exinchon, tlangth E 23 §
asbestos. Sngle cryswsis  predormwnatle. 10-20" tor slow) 4
aspect ravo < 10:1. Colortess o fragments 1
pale green. Composie . f
hbers show ! ]
] extncton 4 l
*From reference 5. colors Tled sfe seen by Observeton with plang polanted kght. 4 i
*From reterences 5 snd B !
‘Fibers sutyecied 10 heating may be brownish. - le
¢Fers detned as having aspect tabo >J:1. ' k3 j .
*1 10 tiber length. ;
'§To hber length. ] 1 -

- ———

I I ESERERRY

je in 1560 R liquid. (11 using dispersion staining, mount in 1.550 HO.) View at 100X

with both plane polerired Hght and crossed polers. More than one {ibse type may be present.

"
porese

e
A4

Polarized light mictoscopy snslysis: For sach type of material identified by axami

222
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P1. 763, Subpt. F, App. A

TABLE 1-2—CENTRAL STOP DISPERSION
STAINING COLORS,

Meneral Rl Liqud ni L1}
Creysowie ... 15%0" | Blue. ... ... .| Blue-magenma
Amosds ......... 1.680 Bive-magents Golden-yeliow

o paie bive
1.550"" | Yellow to winte. | Yellow 10 wine
Crocxgolte® ... | 1.700 Red magenta ... Blue-magenta
1.550"" | Yeliow 10 wiute | Yeliow t0 wivie
Anihophyita .| 1.605" | Biue.................. Gold to golg-
magents
.| 1605"™ 1 Pgle bive ...........| Gold
1.605*" | Golo-magenta Goid
10 blue. ‘
1.630" | Magenta............ Goiden-yelow

*From reterence §
*Biue sbaorphion color
* Oblkque SXINCLON view.

1.7.2.4 Quantitation of Asbestos Content

Asbestos quantitation is performed by a
point-counting procedure or an equivalent
estimation method. An ocular reticle (cross-
hair or point array) Is used to visually su-
perimpose a point or points on the micro-
scope field of view. Record the number of
points positioned directly above each kind
of particle or [iber of interest. Score only
points directly over asbestos fibers or nonas-
bestos matrix material. Do not score empty
points for the closest particie. If an asbestos
fiber and a matrix particle overiap so that a
point is superimposed on thelr visua! inter-
section. & point is scored for both categories,
Point counting provides a determination of
the area percent asbestos. Reliable conver.
sion of area percent to percent of dry
weight {s not currently {eastible unless the
specific gravities and relative volumes of the
materials are known.

For the purpose of this method, "asbestos
fibers” are defined as having an aspect ratio
greater than 3.1 and being positively identi-
{led as one of the minerals in Table 1-1.

A total of 400 points superimposed on
either erbestos {ibers or nonasbestos matrix
material must be counted over at least eight
different preparations of representative sub-
samples. Take eight forcep samples and
mount each separately with the appropriate
refractive index lquid. The preparation
should no¢ be heavily losded. The sample
should be uniformly dispersed to avoid over-
lapping particlies and allow 25-50 percent
empty area within the fields of view. Count
50 nonempty points on each preparation.
using cither
* A cross-hair reticle and mechanical stage;

or
« A reticle with 25 points (Chalkley Point

Array) and counting at least 2 randomly

selected fields.

For samples with mixtures of isotropic and
anisotropic materials present, viewing the

40 CFR Ch. | (7-1-85 Edition)

sample with slightly uncrossed polars or the
addition of the compensator plate to the po-
larized light path wlill allow simultaneous
discrimination of both particle types. Quan-
titation should be performed at 100X or at
the lowest magnification of the polarized
light microscope that can effectively distin.
guish the sample components. Con{irmation
of the quantitation result by a2 second ana-
lyst on some percentage of analyzed samples
should be used as standard quality contro!
procedure.

The percent asbestos Is calculated as (ol
lows:
% asbestos=(a/n) 100%
where

a=number of asbestos counts,
n=number of nonempty points counted
(400).
If a«=0, report “No asbestos detected.” if
0<cacl, report <19 asbestos”.
The value reported should be rounded to
the nearest percent.
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5.2.2.2 Carefully determine diameler (d) of Walton-Beckett graticule, use the
following equation lo determine MFA:

MFA = n (d/2)2

5.2.3 Delermining the Phase-Shift Delection Limit of Microscope

To be performed initially upon receipt of microscope and periodically thereafter.
Procedure is as follows:

5.2.3.1 With 40X objective in place, focus sharply on the blocks of grooved lines
on an HSE/NPL phase - contrast test slide.

5.2.3.2 In order for the microscope to be used for fiber counting the microscope
optics must be capable of resolving the three most visible blocks of
grooves clearly, the fourth and fifth most visible blocks at least
partially, and the sixth and seventh blocks of grooves must be totally
invisible. Failure may indicate that microscope has too high or low a
resolution to be used for fiber counting.

5.2.3.3 Deterioration of resolution of a microscope may indicate need for cleaning
and/or service of microscope

5.2.4 Delermining Resciution of Analysls’ Eyes
To be performed by each analyst at least annually.

5.2.4.1 Once microscope resolution has been established through the process
described in 5.2.3, the analyst is asked o determine the number of
'b'ucks of grooved lines that they see. The analyst must make certain to
. adjust interocular distance and ocular focus for their use.

5.2.4.2. If analyst is unable to discern the fifth block of grooves at least partially,
then the analyst is withheld from performing fiber-counting. Retesting
will be permitted.

6.3.0 Polarized Light Microscope (PLM) (' z(cbration V- Avéfgmmm

5.3.1 Alignment and Set-up From owr Gual's
Slitvan € / ua,(
5.3.1.1 Initial

To be performed at the beginning of each work shift. It is assumed that analyst will
adjust interpupillary distance and ocular focus o their best advantage.

5.3.1.1.1 With illumination on, analyzer out, and dispersion staining objective in
line, focus on any prepared slide. Note: Be certain that no stop Is in line
of focus. Check with Bertrand lens.

5.3.1.1.2 Check centration of rotating stage and adjust with stage centering screws.



5.3.1.1.3 Close field and aperture diaphragms and rack condenser to bring field
diaphragm into sharpest possible focus.

5.3.1.1.4 Center field diaphragm Image with condenser centering screws. Open
field diaphragm to just fill field of view with light.

5.3.1.1.5 Center other objectives using objective centering screws on rotating

nosepiece.

Note: During use of microscope lo examine samples, each time a different objeclive is
rotated into place, field daphragm should be closed, focused and opened to just fill field of
view. This should also be performed each time a different slide is examined. Objective
centering should be corrected whenever it Is observed 1o have changed.

Central Stop Alignment

To be performed following initial alignment described in 5.3.1.1 and before the
beginning of each work shift.

5.3.1.2

5.3.1.2.1 With dispersion staining objective in line, insert Bertrand lens.

5.3.1.2.2 Bring largest central stop into field of view.

5.3.1.2.3 Center central stop so that as aperture diaphragm Is closed, the image of
the aperture diaphragm contracts behind the stop in a concentric fashion.

5.3.1.2.4 Remove Bertrand lens.

5.3.1.3 Polarizer Alignment

To be performed when new microscope is put into service or following moving of
microscope. To be checked and adjusted periodically as needed.

5.3.1.3.1 Begin with red dots on intermediate attachment and microscope stand
aligned. Bring 10X objective into light path.

5.3.1.3.2 Set both polarizer and analyzer at position "0" to attain "crossed filter"
position. Insert analyzer.

5.3.1.3.3 Place orientation plate on the center of the stage.

5.3.1.3.4 Focus on edge of plate and rotate stage until it most darkens. Move
orientation plate so that edge of plate nears x-axis cross line.

5.3.1.3.5 Withdraw analyzer.

5.3.1.3.6 Loosen observation tube clamping screw and rotate observation tube so
that x-axis cross line is parallel to edge of plate. Retighten observation
tube clamping screw.

5.3.1.3.7 Replace orientation plate with specimen slide, selecting a transparent

area.



5.3.1.3.8

5.3.1.3.9

5.3.2

5.83.2.1

5.3.2.2

5.3.2.3

5.3.2.4

Insert analyzer.

Loosen polarizer clamping screw, rotate polarizer until darkest field is
obtained. Tighten polarizer clamping screw.

C Line Reticle Calibral

To be performed when new microscope is put into service and/or when
reticle or other optical elements are changed.

Place stage micrometer in center of stage. With 10X objective in light
path and analyzer withdrawn, focus sharply on micrometer.

Line up micrometer with x-axis line of cross line reticle and carefully
measure length of scale on reticle. Record measurement specifically for
that objective.

Repeat measurement of reticle scale and recording of measurement for
each objective on microscope.

Calculate length of reticle units for each objective using following
formula:

# of micromelers measured = micrometers / crossline reticle unit

~crossline reticle units measured

Note: Not all PLMs in each lab will be equipped with a scaled crossline reticle. At least
one PLM per lab is to have this accessory.

5.4

5.4.1

5.4.2
5.4.2.1

5.4.2.2

5.4.2.3

Adjustments 1o Opfical Microscope for Individaul Analyst

Each analyst should routinely make these adjustments prior to use of a
scope. Rechecking adjustments hourly is highly recommended to reduce
eye strain.

Adjust interpupillary distance of oculars simply by pulling apart or
pushing together by the knurled dovetail slides of the left and right
eyepiece tubes. All micrescopes used by RAI automatically compensate for
changes in focal length that might be associated with this process.

Ocular focus and adjustments are performed by the following:

With interpupillary distance adjusted for analyst, cover the left eye and
look into right eyepiece with right eye.

Focus the reticle by rotating the top lens of the ocular. Note: Reticle
eyepieces are to always be inserted in right ocular tube.

With left eye still covered, focus sharply on very small object on a
specimen slide with coarse and fine microscope focus knobs.



5.424 Uncover left eye, cover right eye. Using Independent focusing
adjustment at the base of the ocular, focus sharply on source particle as
before for the left eye/left ocular combination.

All calibrations / verlfications are to be documented in the daily Calibration Record
form in each analyst's notebook.

5.5. Verification of the Refractive Index of Immersion Qils

The refractive index of all oils used routinely In the central stop dispersion staining
method for PLM shall be verified semi-annually and/or when evidence suggests poor or
deteriorating performance of the olil. Verification shall be performed through the use of a
refractometer which has been calibrated and is capable of maintaining a constant
temperature of 25 degrees C. At least one bottle of each commonly used oil ( High
Dispersion oils 1.55, 1.605 and 1.68 ) from each lot received shall be subjected to this
verification procedure. In addition, RAI will maintain a set of oils of refractive indices
1.400-1.780 at increments of 0.004 which shall be calibrated/ verified on an annual
basis.

5.6 Maint | Monitori f HEPA Filter Hoods in_the PLM Lal |

RA! will provide Class | Biohazard HEPA-filter hoods for each bulk analysis workstation.
Optimal flow rates will be verified through the use of a smoke test which shall be
performed at a frequency of once per month. Each analyst will report any perceived
deterioration of performance of their hood immediately to the Laboratory Operations
Manager who will methodically isolate the source of the problem. In addition, each HEPA
filter shall be routinely inspected for gross contamination. It is assumed that the HEPA
filter is in good operating condition if the hood is capable of maintaining the inward
velocity indicated In the manufacturer's specifications.

In the event that a HEPA filter becomes clogged or damaged and requires service, it shall
be treated as an asbestos-containing material and be handled with the utmost care. The
individual disassembling the unit shall wear a fitted respirator, double-bag the
contaminated filter and dispose of it in a manner appropriate for asbestos waste.
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Accreditation Renewal Date:

NVLAP Test
Method Code

18/A01

SCOPE OF ACCREDITATION

NVLAP LAB CODE 1408 00

Randolph & Associates, Inc.
8901 N. Industrial Rd.
Peoria, IL 61615
Kirk Sweetland Phone: 309-692-4160

April 1, 1990

Test Method Designation

40 Code of Federal Regulations Chapter I (1-1-87 edition)
Part 763, Subpart F, Appendix A, pages 293-299 or the current
U.S. Environmental Protection Agency method for the analysis
of asbestos in building materials by polarized light
microscopy.
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l Randolph & Associates, Inc.

2201 W. Townline Road, Peoria, llinois 61615
Telephone 309-692-4160 FAX 692-9364

Client: Illinois Environmental Protection Agency
Division of Land Poliution Control
2200 Churchill Road

Springfield, lHinois 62706
Contact: Kurt Neibergall, Project Manager

Analysis: Routine/Unit Cost

ASBESTOS BULK SAMPLE EVALUATION
POLARIZED LIGHT MICROSCOPY (PLM) TECHNIQUE

2/9/90
2/9/90

Date Analyzed:
Date Received:
Client Retference: Johns Manville

Maywood
Client P.O.#:

RAl Job #: 2 0366 004, 0/

Type ot Sample:  Soil/Debris Samples Sampled by: Client

Analyst: Anita Sumpter-Sturgies

Fibrous Forms

Sample Sample Asbestos Non-asbestos
Client1.D,  Client Code RA| # Description Treatment Iype % Iype
Surface grab X-001 900209-03A Two Components: )P, H 1} Chrysotile 1) 25-35 1) None Detected
sample 50' east 1) Brown, fibrous, 2)S, H 2) Chrysotile 2) 65-75 2) Cellulose 1-5%
of NE corner, non-friable
misc. pit (15’ 2) Grey, fibrous, friable
from east edge
of roadway)
East edge of X-002 900209-04A Two Components: 1P, H 1) Chrysotile 1) 30-40 1) Cellulose TR
road-80 yd. 1) Black and grey, 2) S, H 2) Chrysotile 2) >1-5 2) Cellulose TR
north of NE fibrous, non-friable
corner misc. pit 2) Grey and brown,
(20' west of MW fibrous, friable
#7)
Analyst's Signature Page 1 of 5

Non-fibrous

Components

1) Binder, quartz
Total %:55-65
2) Binder, quartz
Total %:10-20

1) Binder

Total %:50-60
2) Binder, quartz
Total %:85-95



Client: lllinois Environmental
Protection Agency

Client 1.D. Cllent Code RAl #

15' East of X-003 900209-05A
roadway-pipe/

siding debris 70

yds. from bend

in road to west,

-surface grab

sample

tast edge of X-004 900209-06A
roadway-sludge

! pipe-gravelly

30" north of

MWS5

Undercut-bank- X-005 900209-07A
indutrial canal

(south side)

approx. 20 yd.-

west of new

overflow

structure

1/2 way down X-006 900209-08A
west bank

industrial canal

-50" from NW

corner (surface

grab)

Analyst's Signature %ﬂ@—
/

Reference: Johns Manville

Fibrous Forms

Sample Sample Asbestos Non-asbestos
Description Jreatment IType % Type
Two Components: 1) P, H 1) Chrysotile 1) 30-40 1) Wollastonite 1-5%
1) Brown, fibrous, 2)S, H 2) Chrysotile 2) 10-20 2) Cellulose 1-5%
non-friable Amosite 10-20
2) Grey and brown,
fibrous, friable
Two Components: 1) P, H 1) Chrysotile 1) 60-70 1) None Detected
1) Black, fibrous, 2) S, H 2) Chrysotile 2) 70-80 2) None Detected

non-friable
2) Grey, fibrous, friable

Grey, fibrous, friable S, H

Three Components: 1) P, H
1} Grey, fibrous, 2)S, H
non-friable 3) S, H
2) Grey, fibrous, friable
3) Black, fibrous,
gelatinous

Page 2 of 5

Chrysotile 50-60 Cellulose 5-10%

1) Chrysotile 1) >1-5 1) Cellulose TR
2) Chrysotile 2) 20-30 2) None Detected

Crocidolite 40-50
3) None 3) None 3) Cellulose 60-70%
Detected Detected

Non-fibrous
Components

1) Binder, quartz
Total %:45-55
2) Binder, quartz
Total %:45-55

1) Binder
Total %:20-30
2) Binder
Total %:10-20

Binder
Total %:20-30

1) Binder
Total %:85-95
2) Binder
Total %:10-20
3) Binder
Total %:20-30



Client: lllinois Environmental
Protection Agency

Cllent 1L.D. Cllent Code

Reference: Johns Manville

RAL #

Southeast X-007
corner-canal

west of

industrial canal
crossover road

1E. (pumping

lagoon)

Top of S. bank  X-008
(west end)

pumping lagoon

& on bank ( by

pump house)

Waest bank X-009
pumping
lagoon-midway

down side-75’

from SWcorner,
gravelly bank-
concrete dump

area

Parking lot west X-010
of pumping

lagoon and south
(southwest)

bank borrow

lagoon

900209-09A

900209-10A

900209-11A

900209-12A

Analyst's Signature W

Sample
Description

Sample
Treatment

Beige, fibrous, friable S, H

Two Components:
1) Grey, fibrous,
non-friable

2) Grey, fibrous, friable

Three Components:
1) Grey, fibrous,
non-friable

2) Cream, fibrous,
friable

L
wwo
Iz

3) Black, fibrous, sticky

Three Components:
1) Grey, fibrous,
non-friable

1)

3)

2) Grey, fibrous, friable
3) Black, fibrous, sticky

Page 3 of 5

Fibrous Forms

Asbestos
Type

Chrysotile
Crocidolite

1) Chrysotile
2) Chrysotile
Amosite

1) None
Detected
2) Chrysotile
3) Chrysotile

1) Chrysotile
Amosite
Crocidolite

2) Chrysotile

3) Chrysotile

Non-asbestos
% Type

40-50 Cellulose 25-35%
>1-5
1) 5-10 1) Cellulose 1-5%

2) 30-40 2) Cellulose 10-20%
10-20

1) Cellulose TR

2) 60-70 2) None Detected
3) 30-40 3) Celiulose 25-35%

1) 5-10
5-10
5-10

2) 30-40 2) Cellulose 10-20%

3) 60-70 3) None Detected

1) Wollastonite 1-5%

Non-fibrous
Components

Binder
Total %:5-10

1) Binder, quartz
Total %:75-85
2) Binder

Total %:10-20

1) Binder, quartz
Total%:90-100
2) Binder

Total %:20-30
3) Binder

Total %:15-25

1) Binder, quartz
Total %:55-65
2) Binder

Total %:30-40
3) Binder

Total %:20-30



Cilent: lllinois Environmental
Protection Agency

Client 1.D.

W. of MW1-
before hit RR
ditch-grassy
area

Hole-parking
area-west of
settling
basin-8" hole
dug under
gravel

Cllent Cod

X-011

X-012

Reference: Johns Manville

RA! #
900209-13A

900209-14A

Sample
Description

Two Components:
1) Grey, fibrous,
non-friable

2) Black, fibrous,
friable

Two Components:
1) Grey, fibrous,
non-friable

2) Grey, fibrous,

friable

Fibrous Forms

Sample Asbestos
![Qa!m!n! Type

1) P, H 1) Chrysotile
2)S, H 2) Chrysotile
1)P, H 1) Chrysotile
2)S, H 2) Chrysotile

© Analyst's S'Q”atU'eWage 40f5
) )

Non-asbestos
% Type

1) 20-30 1) Cellulose 10-20%
2) >1-5 2) Cellulose 20-30%

1) 30-40 1) None Detected
2) 40-50 2) None Detected

Non-fibrous
Components

1) Binder

Total %:40-50
2) Binder, quartz
Total %:55-65

1) Binder
Total 9%:50-60
2) Binder
Total %:40-50



NOTE:

Analysis of friable materials performed in accordance with "Interim Method of the Determination of Asbestos in Bulk Samples”

by the U.S.E.P.A., 40 CFR Part 763, Subpart F, Appendix A, October 30, 1987. CAUTION: Airborne Asbestos fibers

should be strictly avoided as should any activity which may cause the release of asbestos fibers from asbestos-containing
\* materials. Percentages are analyst's best estimate.

This report must not be reproduced except in full and with the approval of the laboratory.
This report relates only to the items tested.

KEY: P=Pulverize H=Homogenize S=Shred N.F.=Non-fibrous Sb=Substantial Tr=Trace D=Dried A=Ashed
SE=Solvent Extraction

* T'  1).S.E.P.A. does not indicate the suitability of the aforementioned method for analysis of non-friable bulk samples. As such,
the laboratory performs analysis of samples designated as "non-friable” utilizing alternate protocol as specified in the

the laboratory Quality Assurance Manual.
oot % %ﬁwa 2/3/
/, leh 5
Analyzed by: Date // 3/ 7d
P .  ~g 7
2 vwe2/li2l?%h
Kirk E. Sweetland, Vice President

Report Approved by:

Client Reference: lllinois Environmenta!l Protection Agency
Johns Manville, Maywood

RAl Job No.: 2.1602.001.01

page 5 of 5



Site Invantory # 1097 ]9000!4 -
St Bitling Code‘
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MN&W
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zzvnie shipping tontainer and that I sealed the sample shizainy centainer 1t the dale and linme

“ealed by (print): . e Sygmature
Nate: Time: Seal #: ____
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